Title: JP2002338725A2: EXPANDABLE POLYSTYRENIC RESIN PARTICLE AND 
EXPANSION MOLDED ARTICLE OBTAINED USING THE SAME 

f Derwerit Foamable polystyrene group resin particle for pre-expanded particle used for 

Titje: forming foam molding, contains resin particle covered by zinc stearate and volatile 
: foaming agent containing specific amount of isopentane rDerwent Record! 



^fcWntry:JP Japan 

I Kind:;A2 Document Laid open to Public inspection 1 



IMAI TAKAMASA; 
Inventor: HENMI TATSUYA; 

SUZUKI HIROYUKI; 
OHARA HIDEKAZU; 



| KANEGAFUCHI CHEM IND CO LTD 

Assignee: News, Profiles, Stocks and More about this company 



; 2002-11-27/2001-05-17 
Published 
/ Filed: 

f JP2001000148113 
Application 



r Number 



IPC Code 



a@ C08J 9/18; B65D 1/09: B65D 1/26: C08L 25/06; 



-^ R p^T 20 01-05-1 7 JR2001 0001 481 1 3 



W4- 

■■mm- 



K>%mm m PROBLEM TO BE SOLVED: To suppress permeation of contents contained in 
Abstract:: an expansion molded article, obtained by pre-expanding and molding an 

expandable polystyrenic resin particle, into the external wall of the molded article or 
| the inside of the molded article. 
/ SOLUTION: An expandable polystyrenic resin particle containing 3.0-5.5 wt.% of 

> : '-":^|;Jan easily volatile blowing agent is employed, where isopentane accounts for 30-60 
s wt.% of the easily volatile blowing agent and the expandable polystyrenic resin 

article is covered with 0.2-0.5 pt.wt., based on 100 pts.wt. of the resin particle, of 
I zinc stearate. 

COPYRIGHT: (C)2003,JPO 

?FMily-None 
Source: Thomson Delphion 
2005/02/01 




JP2002338725A 

Bibliographic Fields 

Document Identity 

(19)[*f*B] 
B*St#f*Jf (JP) 
(12)[»*«M] 

»m»Ba(A) 

(ll)[*MMHHH 

f#BB2002- 3387 25 (P2002- 338725 
A) 

(43)[fcRJB] 

¥$14^113 27 8(2002. 11. 27) 

Public Availability 
(43)[4MMB] 

spflRi 4^11 £27 0(2002. 11. 27) 

Technical 
(54)[*W©*IM 

(5l)[SB1#?r»SSB7liR] 
C08J 9/18CET 
B65D 1/09 
1/26 

//C08L 25:06 
[FI] 

C08J 9/18CET 
B65D 1/26 C 
C08L 25:06 
B65D 1/00 A 

4 

OL 
6 

[t— vzi-K(#%)] 



2002-11-27 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2002 - 338725 (P2002 - 
338725A) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year November 27 day (2002.1 1 . 27) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year November 27 clay (2002.1 i . 27) 

(54) [Title of Invention] 

FOAMABILITY POLYSTYRENE RESIN PARTICLE 
AND FOAMED MOLDED ARTICLE WHICH USES 
THIS 

(51) [International Patent Classification, 7th Edition] 
C08J 9/18CET 
B65D 1/09 
1/26 

//C08L 25:06 
[FI] 

C08J9/18CET 
B65D 1/26 C 
C08L 25:06 
B65D 1/00 A 
[Number of Claims] 
4 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Theme Code (For Reference)] 



Page 1 Paterra Instant MT Machine Translation 



JP2002338725A 



2002-11-27 



3E0334F074 
[F 

3E033 AA08 BA22 BB04 CA09 FA02 4F074 
AA32 AD 10 BA39 CA32 CA49 CA5J CB74 
DA24 DA34 

Filing 

[*£■*] 

(21) [UW§] 

$#SI2001 -1481 13(P2001 -1481 13) 

(22) [tti®IB] 

¥$13^5/? 170(2001. 5. 17) 
Parties 
Applicants 

(71) [{±SSIA] 

000000941 
[ttHrXttBBf] 

*El»*BEm*E+i»3Ti2#44g- 

Inventors 

(72) [«W*1 
[ft*] 
^# ft IE 
[ttBfXIiJSBf] 

£J*RW5ifiiK5I326-1 -307 

(72)[*W%] 

[ft*] 

■« 

S§rfi£BB4-1 52-902 
(72)[«W*] 
[ft*] 



3 EO 334 F074 

[F Term (For Reference)] 

3 E033 AA08 BA 22 BB04 CA09 FA02 4F074 AA32 AD 10 
BA 39 CA32 CA49 CA5 1 CB74 DA24 DA34 . 



[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application 200 1 - 1 48 1 1 3 (P200 1-148113 ) 

(22) [Application Date] 

Heisei 13 year May 17 day (2001.5 . 17) 



(71) [Applicant] 
[Identification Number] 
000000941 

[Name] 

KANEKA CORPORATION (DB 69-053-5406 ) 

[Address] 

Osaka Prefecture Osaka City Kita-ku Nakanoshima 3-Chome 
2-4 

(72) [Inventor] 
[Name] 

Imai Takamasa 
[Address] 

Hyogo Prefecture Akashi City Fujie 326 - I - 307 

(72) [Inventor] 

[Name] 

Hemmi Tatsuya 
[Address] 

Hyogo Prefecture Himeji City Yasuda 4 - 1 52 - 902 

(72) [Inventor] 

[Name] 

Suzuki Hiroyuki 



Page 2 Paterra Instant MT Machine Translation 



JP2002338725A 

ft* rtrm#fBr^ti v )S3 - 7 - 7 



(72)[»W#] 

3S- 

jUfcSRttpffiSTKEIi?- £2-9-30-1 10 
8 

Abstract 

(57)«*M 
[IS ill 

fig ffj ft n S t» L < I * fi£ B (* l*l SP ^ CD ;1 jg £ 

3.0-5.5 sa%©^S#ete3gi&SiJ££*r*-*S6 
^tt^ja^lJtD 30-60 Mm%AWV^>^>Tfc 

y. mffimm* ioo s»wic»lt 
0.2-0.5 Mfflrox^T'jr/KffifB-ettSteti. 

Claims 

3. 

o~5.5 mm.%<D%mm&§£fe$t£$tit&§£fe 
ttfuasuro 3o~6o «a%*wv<>^>-cfcy , 

*»0»|WltBitt^ 100 MSPIZftLT 0.2-0.5 
t £ 4 # ft £ 1" & * ;£ 14 tK 1 J X ^ U > & $ gg£ 

[11*4(2] 



[11*313] 



2002-11-27 

[Address] 

Hyogo Prefecture Takasago City Araicho Komatsubara 3 - 7 - 
7 

(72) [Inventor] 
[Name] 
Ohara Eiichi 
[Address] 

Hyogo Prefecture Kobe City Tarumi-ku Maikodai 2 - 9 - 30 - 
1108 

(57) [Abstract] 

[Problems to be Solved by the Invention] 

foamability polystyrene resin particle pre-expanding * 
forming, you control molded article exterior wail of contents 
whichis accommodated in foamed molded article which is 
acquired or permeation to molded article internal. 

[Means to Solve the Problems] 

30 - 60 weight% of said divination volatile foaming agent 
being isopentane in the foamability polystyrene resin particle 
which contains divination volatile foaming agent of 3.0 - 5.5 
weight%, at thesame time, foamability polystyrene resin 
particle which is covered with zinc stearate of 0.2 - 0.5 parts 
by weight vis-a-vis said resin particle 100 parts by weight and 
makes feature is used. 

[Claim(s)] 
[Claim 1] 

3. 

With foamability polystyrene resin particle which contains 
divination volatile foaming agent of 0 - 5.5 weight%,30 - 60 
weight% of said divination volatile foaming agent being 
isopentane , at thesame time, foamability polystyrene resin 
particko which is covered with zinc stearate of 0.2 - 0.5 
parts by weight vis-a-vis said resin particle 1 00 parts by 
weight and makes feature 

[Claim 2] 

pre-expanding doing foamability polystyrene resin particle 
which is stated in Claim 1 , pre-expanded particle Q which is 
acquired 

[Claim 3] 

foam molding doing pre-expanded particle which is stated in 
Claim 2 , foamed molded article Q which is acquired 
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[Claim 4] 

foamed molded article 0 which is stated in Claim 3 where 
foamed molded article is food container 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding foamability polystyrene 
resin particle. 

Furthermore when it makes foamed molded article where 
pre -expanding it does details, forms and is acquired, property 
where contents which is accommodatedinside said foamed 
molded article permeates to outside remarkably is controled 
issomething regarding foamability polystyrene resin particle 
which is made possible. 

[0002] 

[Prior Art] 

Generally, foamed molded article which was made from 
foamability polystyrene resin particle is superior in the 
economy* lightness* insulating ability* intensity* 
hygiene, is utilized in food container* buffer material* 
insulation etc. 

As for foamability polystyrene resin particle of this invention, 
it is ideal as drain bread or other foam molding material 
whichis used for container* air conditioner of for example 
instant noodle* fried chicken* curry* coffee or other food 
container and detergent aqueous solution. 

[0003] 

When it heats with water vapor and hot air etc, multiple gas 
bubble forms the foamability polystyrene resin particle, inside 
particle, becomes pre-expanded particle. 

When it is filled inside mold which possesses desired shape it 
heatswith vapor , above-mentioned pre-expanded particle 
melt adhesion does this pre-expanding resin particle mutually 
and can acquire foamed molded article. 

[0004] 

[Problems to be Solved by the Invention] 

particle doing, melt adhesion shape of according to mold 
shapeit makes foam which it acquires in this way, but because 
it isnot case that particle has unified completely, microscopic 
capillary existsin particle melt adhesion surface. 

Depending, when for example molded article you use, as 
container with types of the contents which is accommodated, 
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there is a possibility component of the contents permeating to 
exterior wall of molded article or internal of molded article. 

[0005] 

With United States of America patent 4840759 disclosure 
method which uses isopentane for blowing agent isproposed 
as method which prevents this permeation. 

But, when coffee which this method makes objective is 
designated as contents, effective permeation is prevented is 
possible , but itwas difficult to prevent permeation of contents 
where permeation strength like detergent solution is strong. 

Furthermore if permeation with detergent solution is 
prevented is possible, it is used concerning contents of broad 
range which includes oil component as contents, as test 
method of one which to be known, measures penetrating it can 
prevent permeation. 

[0006] 

Furthermore, with Japan Unexamined Patent Publication Hei 
0 2- 88652 disclosure. Japan Unexamined Patent Publication 
Hei 0 3- 72535 disclosure, Japan Unexamined Patent 
Publication Hei 0 3- 190941 disclosure, Japan Unexamined 
Patent Publication Hei 1 1- 322995 disclosure, method which 
covers foamability polystyrene resin particle surface with the 
fluorine type polymer as method which prevents permeation 
of contents where permeation strength which includes 
detergent solution is strong, is proposed. 

If this method is used, permeation of detergent solution is 
controled ispossible , but because fluorine type polymer is 
expensive very, in the cost to become disadvantageous, when 
forming in order to possess the tendency which obstructs melt 
adhesion, does not manage molding condition prudently, there 
was a problem that when mechanical strength of molded 
article which is acquiredbecomes low it occurs. 

[0007] 

[Means to Solve the Problems] 

You considered to this actual condition and result of diligent 
research, the these inventors, isopentane 30 - 60 weight% 
using divination volatile foaming agent which iscontained in 
divination volatile foaming agent, produced foamability 
polystyrene resin particle, furthermoreafter covering particle 
surface with zinc stearate 0.2-0. 5 part, foamed molded article 
which is acquiredby foam molding doing, permeation of 
detergent solution can be preventedsubstantially discovering, 
completed this invention. 

[0008] 

This way, according to this invention, with foamability 
polystyrene resin particle which contains thedivination 
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bit, **w©*»fl)»fi*«fcy»*eiuKw 

[0010] 

I*. -J&l^bftTl^fg&tfTpJX^b:^ 

^p^x^bbk^rox^b^s^f*;* > 

b— k xf^u^b-h&iftD&ffliilMttcttD 
vt'-;u'<>-tf~>,7;u^Fb>-i7" , j=i— ;u 

[0011] 

iflCfflL^t|^-|*0.2~0.6mm<7)t(D$ffll^a) 
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[0012] 



volatile foaming agent of 3.0 - 5.5 weight%, 30 - 60 weight% 
of said divination volatile foaming agent being isopentane , at 
same time, foamability polystyrene resin particle which 
iscovered with zinc stearate of 0.2 - 0.5 parts by weight 
vis-a-vis said resin particle 100 parts by weight and makes 
feature (Claim I ), pre-expanding doing foamability 
polystyrene resin particle which is stated in Claim 1 , 
pre-expanded particle which is acquired (Claim 2 ), foam 
molding doing pre-expanded particle which is stated in Claim 
2 , foamed molded article which is acquired (Claim 3 ), 
foamed molded article (Claim 4 ) which is stated in Claim 3 
where foamed molded article is food container is offered. 



Below, form of execution of this invention is explained in 
detail. 



particle diameter of foamability polystyrene resin particle is 
not something which especially is limited. When it uses for 
food container etc of thin film, it is desirable to usethose of 
0.2 - 0.6 mm. 



Adding styrenic monomer to styrenic resin seed grain which 
is dispersed in conventional suspension polymerization 
method* or the aqueous suspension liquid, while 
impregnating in said seed grain, you can polymerize the 
foamability polystyrene resin particle in this invention and, 
•S you can use those which are produced with so-called 

; a i „ — ,i 1 



[0010] 

foamability polystyrene resin particle in this invention, with 
granule of foamability polystyrene resin which is 
knowngenerally, being something which designates styrene as 
main component, with homopolymer of styrene and the;al 
-methyl styrene % p-methylstyrene* t-butyl styrene % 
chlorostyrene or other styrenic derivatives methyl acrylate. 
butyl aery late s methyl methacrylate. ethyl methacrylate* 
cetyl methacrylate or other acrylic acid and methacrylic acid 
is good with copolymer of ester, or acrylonitrile* dimethyl 
fumarate* ethyl fumarate or other various monomer. 



In addition, it is possible to jointly use divinyl benzene* 
alkylene glycol di methacrylate or other Afunctional 
monomer. 

[0011] 



weight average molecular weight generally can use those of 
useable 15 0,000-40 0,000. preferably 25 0,000-35 0,000 as 
polystyrene foam. 

[0012] 



[0009] 

[Embodiment of the Invention] 
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SUJMb**, v^o^>, v-?d^>-9>, 
[0015] 
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[0016] 



suspension seed polymerization method . 

As for resin type particle which is used for suspension seed 
polymerization methotLdispersing in aqueous medium under 
regular vibrating by passing through the nozzle ( I ) 
conventional suspension polymerization method, (2) 
polymerizable monomer as liquid drop group, method 
ofpolymerizing without causing blocking and additive 
dispersion. Such as with it can acquire. 

[0013] 

Regarding to this" invention, isopentane 30 - 60 weight%, 
preferably 35-55 weight%, particularly preferably 35-50 
weight% of all divination volatile foaming agent quantities it 
uses divination volatile foaming agent which is included. 

When isopentane is less than 30 weight%, because such as 
detergent solution permeation strength is strong permeation of 
contents where cannot be prevented in the fully, it becomes 
desirable, when it exceeds 60 weight%, interparticle distance 
of molded article many and in order to impair surface beauty 
characteristic, it is notdesirable. 

[0014] 

You can list fluorinated hydrocarbon etc where propane, 
normal butane, isobutane, normal pentane* n-hexane or 
other aliphatic hydrocarbon, cyclobutane, cyclopentane, 
cyclohexane or other alicyclic hydrocarbon, difluoroethane, 
tetrafluoroethane or other ozone depletion potential is zero as 
useable divination volatile foaming agent, other than 
isopentane, but it is desirabIe,furthermore is possible to jointly 
use butane to jointly use the normal pentane and isopentane. 

[0015] 

amount used of divination volatile foaming agent other than 
isopentane becomes 70 - 40 weight% of all divination volatile 
foaming agent quantities. 

amount used of divination volatile foaming agent in this 
invention is 3.0 - 5.5 weight%. 

It is a preferably 3.3-5.0 weight%, particularly preferably 
3.5-4.5 weight%. 

3.0 When it is less than weight%, in order to possess tendency 
where melt adhesion when forming decreases it becomes 
desirable, when itexceeds 5.5 weight%, interparticle distance 
of molded article many and in order to possess tendency 
which impairs surface beauty characteristic it is not desirable. 

Tt is possible to add these blowing agent in polymerization 
process of foamability polystyrene resin particle and, it 
ispossible to add after polymerization process ending. 

[0016] 
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ft***. 

XT-yu>Ksr a v (Dffiffl*A< 0.2 sm^th 



[0018] 
[0019] 

2 a^ODWffltRTft-eft-Bo 



Regarding to this invention, in order to shorten p re-expanding 
time of the foamability polystyrene resin particle, making use 
of liquid paraffin as plasticizer it is good. 

Especially, when it uses, as food container because it is 
registered, as food additive with confidence, you can use 
liquid paraffin. 

As for amount used it is desirable, under 0.05 parts by weight 
cannot seeshortening in pre-expanding time for most part, to 
be 0.05 - 1 .0 parts by weight, when it exceeds 1 .0 parts by 
weight, forming, because stickiness occurs in the surface of 
foamed molded article which is acquired is not desirable. 

[0017] 

Regarding to this invention, prevention of cluster conversion 
at timeof pre-expanding and zinc stearate is used in range of 
0.2 - 0.5 parts by weight, theprevention of permeation of 
contents in mold release promotion and the food container etc 
from mold with as objective, it makes the requisite. 

In Prior Art, fact that you use zinc stearate as cluster 
conversion preventing agent at time of pre-expanding is 
public knowledge, but used material was underat very most 
0.2 parts by weight. 

When amount used of zinc stearate is less than 0.2 parts by 
weight, permeation of the detergent solution cannot be 
controled fully and when tendency which becomespossesses, 
0.5 parts by weight exceed, it becomes tendency where melt 
adhesion whenforming becomes insufficient. 

In foamability polystyrene resin particle surface zinc stearate 
it can cover or can deposit zinc stearate with the foamability 
polystyrene resin particle by constant time mixing inside 
Henschel mixer or other mixer. 

Furthermore, with this invention, zinc stearate state which 
exists in asome way with coating or deposit etc, coating has 
been expressed to foamability polystyrene resin particle 
surface. 

[0018] 

In addition, when forming also use of additive which has melt 
adhesion promotion effectbeing possible, you can list for 
example stearamide or other higher fatty acid amide, 
hardened castor oiU hardened soybean oil or other higher 
aliphatic acid glyceride etc. 

[0019] 

Furthermore, also combined us.e of glycerine, polyethylene 
g 1 yco U polyprop yjeiie glyco K aliphatic acid Tn^noglyceride 
or other one, two or more kinds which is used generally as 
antistatic agent is possible. 
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[0020] 

pre-expanding method of foamability polystyrene resin 
particle in this invention can use method of the prior public 
knowledge. 

With for example rotary stirred type pre-expanding 
equipment, pre-expanding grain can be acquired byheating 
making use of water vapor. 

In addition, pre-expanded particle which is acquired it is filled 
inside mold of desired shape, it can make foamed molded 
article by heating making use of water vapor etc. 

[0021] 

As for foamed molded article which formed from foamability 
polystyrene resin particle of this invention, instant noodle, 
curry mix. stew s mayonaise. margarine, donut. /\> 
bar 3i — , it is used as drain bread or other foam molding 
material which is used for container, air conditioner of fried 
chicken, coffee or other food container and detergent 
aqueous solution. 

[0022] 

[Working Example(s)] 

Furthermore you explain in detail below, with Working 
Example , but this invention is not something which is limited 
with these. 

[0023] 

(Reference Example ) 

In 5 liter reactor where <foamability polystyrene resin particle 
possesses one example>mixer of production method, pure 
water 1.5 liter, tricalcium phosphate 9.7g. alpha olefin 
sulfonic acid soda 1 weight% aqueous solution 15 cc. 
sodium chloride 1.7g. particle diameter inserted styrenic 
resin seed grain 427g of 0.2 - 0.3 mm, under agitating 
temperature rise did dispersion in reactor in 90 deg C. 

Next, 5 hours applying solution which melts benzoyl peroxide 
3.6g. 1, 1- bis-t-butyl peroxy-3,3,5-trimethylcyclohexane 
3.0g in styrene monomer 1280g,while inserting in reactor, 
you polymerized. 



*«f***<Dtta*35<«7Lfc*.tt*l= 120 
deg C ClgLSLT 3 frafc. 

WiZ 3 BtfPb] 120 deg C -CftJtLfcSL ffiiPUco 

t< 0.3~0.5mm. 30 75<D§tfa 



After addition of monomer solution ends, temperature rise 
doing at once in 120 deg C, it did 3 hours 
postpolymerisations. 

After that you inserted desired divination volatile foaming 
agent in inside of system and furthermore after keeping with 3 
hours 120 deg C, you cooled. 

suspension was removed and dehydration * when it dries, 
particle diameter 0.3-0.5 mm. weight average molecular 
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[0026] 
[S I] 



weight acquired foamability polystyrene resin particle of 
300,000. 

[0024] 

Containing divination volatile foaming agent which is shown 
in Table I, with the production method which was inscribed 
to (Working Example l~10 s Comparative Example I~8 ) 
Reference Example, while inserting foamable polystyrene 
resin particle lOOOg (100 parts by weight ) which it acquires 
in Henschel mixer, agitating polyethylene glycol of parts by 
weight which it shows in Table 1 (molecular weight 400 ), 
sequential it added silicon oik zinc stearate, itacquired 
foamability styrenic resin particle which was covered. 

[0025] 

Until this is thrown to rotary stirred type pre-expanding 
equipment, in water vapor ofapproximately 95 deg C bulk 
density becomes 98 g/1, approximately 6-minute it foamed, 
acquired pre-expanded particle. 

pre-expanded particle which it acquires after approximately 
20 hour recuperatingdrying with room temperature, it was 
filled inside cup mold of internal volume 500 mk thickness 
2 mm, 5 second heated with water vapor of 2.4 kgf/cm 2 , after 
cooling acquired the cup foamed molded article from mold. 

[0026] 

[Table i] 
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Concerning this cup foamed molded article, like below you 
appraised. 

side wall of (1) melt adhesion: cup molded article was divided 
by hand, among all particle which exist in fracture surface, 
ratio of particle which foam particle itselfhas broken was 
displayed with percent, 

* Printing those which for most part do not have (2) surface 
interparticle distance: interparticle distance,when those which 
is not color flying for most part, in regardto utility do not have 
problem are printed 0, it could recognize thecolor flying and 
unuseable designated thing as X. 

detergent aqueous solution approximately 400 g which (3) 
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detergent solution permeationtest:Kao Corporation (DB 
69-053-5703 ) supplied Scoural cone 700 0. ! weight% are 
included are inserted in cup molded article,detergent aqueous 
solution permeates to cup outside wall surface, time when 
water drop startsappearing was measured. 

30 min or more are passing. 

evaluation result of cup foamed molded article is shown in 
Table 2. 

[0027] 

[Table 2] 



[0028] 

y^>£>£ 30-60 S*%£t;§S36tt3eSBij 

£ 3.0-5.5 S*%£*TU frO,Xf7U>H 

m 0.2-0.5 fisap-cwaaFiirtey.ctis^fii 



[0028] 

[Effects of the Invention] 

foamability polystyrene resin particle of this invention 
isopentane 30 - 60 weight% 3.0-5.5 weight% contains 
divination volatile foaming agent which is included, at same 
timewhen, we are covered with zinc stearate 0.2-0.5 parts by 
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weight, this prc-expanding * form it issuperior in melt 
adhesion, as satisfactory molded article which can prevent the 
unnecessary high cost in industrially is acquired. Especially, 
foamed molded article which quite controls exterior wall of 
molded article of contents which is accommodated in molded 
article and or penetrating to the internal of molded article is 
possible can be acquired. 
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